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Description 

FIELD OF THE INVENTION 

s [0001] This invention relates to user interfaces, and in particular an user interface wherein the user views are gen- 
erated dynamically. 

BACKGROUND OF THE INVENTION 

10 [0002] World Wide Web (WWW) applications have been implemented so that each user view, or screen , is one entity. 
An entry is usually a static file created in a mark-up language such as HyperText Mark-up Language (HTM L), extensible 
Mark-up Language (XML) and the like or mark-up language with some dynamically created parts such as a JSP or 
ASP file. Dynamic HTML (DHTML) is made up of HTML, JavaScript, and Cascading Style Sheets (CSS) and allows 
HTML page to be dynamically changed. 

15 [0003] This implementation works well with information on a page. However, if content on the page changes dynam- 
ically, or the developer would like to place interactivity such as buttons and the like, the implementation fails. Therefore 
it is difficult to create a user interface views in mark-up language. 

[0004] The coding the parts of a user interface can be time consuming, error prone, and unmanageable. What is 
needed are higher level constructs which will allow for fast and easier programming. 
20 [0005] Thus, the need arises, for a method and constructs which will allow an dynamic web content to be developed 
in less time and with less trouble. 

SUMMARY OF THE INVENTION 

25 [0006] In accordance with the present invention, there is provided a method for generating display instructions by 
converting a templates containing style information into a final form which converts data created in one language into 
a second language. 

[0007] Also provided is a high level construct created by a set of lower level mark-up language tags. 
[0008] Additional features and advantages of the invention will be readily apparent from the specification and from 
30 the drawings. 

BRIEF DESCRIPTION OF THE DRAWINGS 

[0009] 

35 

Fig. 1 is a block diagram representation of a communication network having mobile terminals that are capable of 
communicating with a mobile display appliance (MDA) system having a MDA server with related services. 

Fig. 2 is a more detailed block diagram representation of the MDA server of the MDA system of the network of Fig.1 . 

40 

Fig. 3 is a more detailed block diagram of a mobile terminal that operates within the MDA system of Fig. 1 

Fig. 4 is an illustration of the component model of the present invention. 

45 Fig. 5 is a flowchart showing the page generation process in accordance with an embodiment of the current in- 

vention. 

Fig. 6 shows an example of localized component specifications in accordance with an embodiment of the current 
invention. 

50 

DETAILED DESCRIPTION. 

[0010] Referring now to Fig. 1 , a network 1 0 includes a terminal 20 coupled to an access point 22. The access point 
22 is coupled to an Internet Service Provider (ISP) 24, which is coupled to an Internet 26. Accordingly, the access point 
55 22 has an internet address relative to the internet address of the ISP 24. Additionally, the ISP 24 is coupled to a Mobile 
Display Appliance (MDA) server 28 that provides the user, through the terminal 20, with specific services and features, 
which will be discussed in detail herein. 

[0011] The terminal 20 may be a hand held mobile radio telecommunications device that includes a virtual keyboard, 
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a two-fingered navigational tool and a two-fingered pressure sensitive special click-drag-drop feature. The MDA server 
28 provides services such as email, calendar, notes, ability to shop on line and necessary authentication, as well as 
third party services and information. 

[0012] Terminals 20, 20a, and 20b are coupled to the access point 22 via wireless connections 30, 30a, and 30b, 

s respectively, and, hence, the user has portable or mobile access to the Internet 26 and the services provided by the 
MDA server 28. Additionally, a personal computer (PC) terminal 21 is coupled to the access point 22 via a land line 
31 . The terminal 21 can be used to access the MDA server 28 using special authentication by any user authorized to 
access the information and services provided by the MDA server 28. However, the authentication for the user using 
the terminal 21 , which is discussed herein, is slightly different from the authentication procedure for the terminals 20, 

10 20a, 20b, and 20c. More specifically, the terminal 20 is coupled to the access point 22 using a Wireless Local-Area- 
Network Gateway (WLAN GW) that is installed at a specific location, such as the user's premises or location. In the 
preferred embodiment, the WLAN GW interface uses Ethernet 802.11 transfer protocol. However, other wireless in- 
terface protocols, such as GPRS of Global System for Mobile Communications (GSM+), Universal Mobile Telecom- 
munication Systems (UMTS), or other LAN, may be used without limiting the scope of the present invention as set 

is forth in the claims hereinafter. If the terminal 20 is powered on and within range of the access point 22, then Ethernet 
protocol is used as a transfer protocol in order to establish and maintain a communication link. 
[0013] Although the preferred embodiment shows the terminal 20 coupled to the MDA server 28 through the ISP 24, 
the scope of the present invention, as set forth in the claims, is not limited thereby. For example, the terminal 20 may 
be coupled directly to the MDA server 28 through the access point 22. Regardless of how the terminal 20 is coupled 

20 to the MDA server 28, once the terminal 20 is authenticated, as will be discussed herein, it can function as an Internet 
browser to access the Internet 26 with the additional ability to retrieve services and information from the MDA server 
28. Furthermore, in the embodiment set forth herein, the ISP 24 is separate from and not acting as the MDA server 28 
and vice versa, even though this is possible to combine them into one unit. 

[001 4] It will be apparent to those skilled in the art that even though the preferred embodiment shows that the access 
25 point 22 coupled to the ISP 24 through a land line 32, the scope of the present invention as set forth in the claims is 
not limited thereby. For example, the access point 22 can be wirelessly coupled to the ISP 24. Thus, in the preferred 
embodiment, the terminal 20 accesses the ISP 24 through the access point 22 and, thus, the user can access, navigate 
through, and retrieve information from the Internet 26 using the terminal 20. 

[0015] In order for a terminal, such as terminal 20, to have access to the services of the MDA server 28, the MDA 
30 server 28 must authenticate and authorize the terminal's access. Although only the authentication and authorization 
procedure relating to the terminal 20 are discussed in detail, the teachings set forth herein are also applicable to other 
terminals. Upon proper authentication of the terminal 20 the user can access the services of the MDA server 28 at the 
authorized level of authentication. 

[0016] Generally stated, if the terminal 20 is powered on and authenticated by the MDA server 28, then information 
35 or services from the MDA server 28 are downloaded to the terminal 20. The MDA server 28 downloads information, 
such as profile setting for the family. One profile setting that can be downloaded is language preferences for a family 
communication session. Other information or services may include configuration data, driver or application related 
software or portions thereof, configurable parameters, partial sections of system software, or configurable parameters 
depending on the level of authentication that has occurred with respect to the user. Additionally, the terminal can have 
40 access through proper authentication and service purchases to third party publications available from a vendor 33, 
such as news related information found in magazine publications or the daily newspaper. It will be apparent to those 
skilled in the art that the info rmation may be purchased by the user and then transmitted by the vendor 33 upon request 
of the user's family at the MDA server 28 and then to all terminal within the terminal 20; alternatively, the information 
could be purchased by an operator/owner of the services provided by the MDA terminal 28 and then resold to each 
*5 family as requested. Thus, a family profile could may also include access to the information services of the vendor 33 
that can be made available to the family or just the user, depending on the authentication. 

[0017] There are two levels of authentication that provide access to the services and information of the MDA server 
28: the family level and the private level. The family level is a level of authentication that occurs based on the identity 
of the terminal 20 in order to initiate a family session. In order to create a family, at least one terminal is needed, but 

so typically there are several terminals that make up a family, such as terminals 20a, 20b, and 20c, and each terminal 
has a unique identity that allows that terminal access to a family session at the family level. Furthermore, each family 
includes a specific family profile and this family profile is downloaded during a family session from the MDA server 28. 
Thus, anyone having access to the terminal 20 would have access to the family level information and services, such 
as calendar, e-mail, bookmarks, cookies, and e-publication, all of which are set up for the family. As will be discussed 

55 herein, these same services may be available to the user at the private level, but the content of the information would 
vary. The MDA server 28 includes storage capacity for storing data related to the family in a family specific storage 
unit that can be accessed and used by all terminals within the family once the terminal has been authenticated and 
the family session initiated. 
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[0018] In the preferred embodiment, the family level authentication is based on the identity of the hardware of the 
terminal 20 and the authentication occurs automatically to initiate the family session once the terminal 20 is powered 
on. Even though the authentication at the family level occurs automatically, the scope of the invention as set forth in 
the claims is not limited thereby. For example, the terminal 20 could request input from the user in order to initiate the 
5 family level authentication process. Once the terminal 20 is authorized to access the services, then each user of the 
terminal 20 is able to access information and services that are available to all users in the family as well as initiate a 
private communication session to access private information and services available only to that user, provided the user 
has a profile associated with family associated with the terminal that has established the family session that is in 
progress. 

10 [0019] Unlike the family session at the family level, a private session at the private level is a level of authentication 
that requires input from the user to allow the user of a terminal, such as the terminal 20 or the terminal 20c, access to 
information intended only for that user. For example, the user could use any terminal that is within the user's family 
and initiate a private session to access information and services specific to that user. The authentication can be done 
using anything that is unique and only known by that user, such as a password. Thus, the user can initiate a private 

15 session regardless of which terminal is being used. When the user activates a private session then configuration pa- 
rameters, which are specific to the user, are downloaded to the terminal 20. Although in the preferred embodiment a 
user must be have a profile associated with the same family that the terminal's profile is associates, the scope and 
sprite of the present invention is not limited thereby. For example, the network 1 0 could be set up to allow a user access 
from any terminal regardless of the association between the user, the terminal 20, and the family as long as the user 

20 can be authenticated by the MDA server 28. This is similar to the way a user would gain access to the MDA server 28 
from the terminal 21 . 

[0020] As indicated above, anyone having access to the terminal 20 would have access to the family level information 
and services, because authentication is based on the terminal 20 and occurs automatically and the family session is 
always active when the terminal 20 is powered on. Even though any user of the terminal 20 can have access to infor- 
ms mation and services at the family level, only a designated user can change the family or take actions on behalf of the 
family. In the preferred embodiment, one or two users within the family are typically designated to have administrative 
rights for the family. The user/users with administrative rights are called a family administrator. The family administrator 
has the right to alter family profiles and the information related to the family administrator is stored in the MDA server 
28 and administration access can be authenticated by a password. The family administrator, once authenticated, can 
30 alter the family profile settings, add or delete terminal profiles form the family profile, and add or delete user profiles 
form the family profile. 

[0021] One family setting that the family administrator can select is the language setting for the family sessions. 
However, each user can select his or her own language preference for the private sessions. For example, in a multi- 
lingual family the family language can be one specific language, while the language for each user may be different 

35 during the private session for that user. Then depending on the session type, which is either family or private, the 
terminal 20 will show text in the selected language, which is established in the family or private profile, respectively. 
[0022] Additionally, the family administrator can have access to purchasing services that may require the ordering 
party to be of legal age for the purpose of ordering or purchasing additional services, such as news or publication 
services. Thus, while all users of the terminal would have access to family level services, such as access to the internet, 

40 they would not be able to make administrative decision, unless they were authenticated as the family administrator. 
Accordingly, the family is protected from unauthorized or unwanted alteration of family profile as well as financial com- 
mitments from occurring at the family level from the terminal 20, especially given that the identity of the user of the 
terminal 20 is not unknown at the family level yet that user has access to the MDA server 28 as well as the internet 26 
through the terminal 20 coupled to the ISP 24. 

45 [0023] Continuing with Fig. 1 , in addition to the ISP 24, the access point 22 is also coupled to a global unit or business 
owner 34. As indicated, the access point 22 may be coupled directly to the business owner 34 through a link 35a. 
Alternatively, the access point 22 may be coupled indirectly to business owner 34 through a land line 32, the ISP 24, 
and a link 35b. 

[0024] The business owner 34 includes a global address server 36, a global upgrade server 38, and a firewall unit 
so 40. It will be apparent to those skilled in the art that the firewall unit 40 functions to provide secured access to the global 
address server 36 and the global upgrade server 38. 

[0025] In the preferred embodiment, the internet address of the business unit 34 with the global address sever 36 
is permanently contained in the memory of the terminal 20. Even though reference is made hereinafter only to the 
internet address of the global address server 36 without specific reference to the internet address of the business 
55 owner 34, it will be apparent to those skilled in the art that the internet addresses for the two may be the same or could 
be slightly different depending on configuration parameters. The global address server 36 is a place from which all the 
terminals, such as terminals 20, 20a, 20b, and 20c, can fetch the internet address of their respective MDA server. The 
advantage of having the terminal 20 store the internet address of the global address server 36 is that if the terminal 
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20 was relocated near another access point, then the terminal 20 can still obtain the internet address location of the 
MDA server 28 simply by knowing the internet address of the global address server 36. However, the scope of the 
invention as set forth in the claims is not limited thereby. For example, the internet address of the MDA server 28 could 
be stored on the terminal 20 and the memory of the terminal 20 could be updated as needed. 

5 [0026] An advantage to storing the internet address of the global address server 36 on the terminal 20 is that the 
association between terminal and MDA server as well as changes in the internet address of MDA servers can be easily 
and efficiently updated without having to update the memory of each terminal. The global update server 38 updates 
the global address sever 36 each time there is a change in the association between terminal and MDA server, when 
there are new terminals to associate with an M DA server, or if the internet address of a particular MDA server is changed. 

10 [0027] With the internet address of the global address server 36 stored in the memory of the terminal 20, the terminal 
20 is able to request and retrieve the internet address of the MDA server 28 from the global address sever 36. The 
global address server 36 stores information about the location of the MDA server 28 and all other MDA servers in the 
network and the corresponding relation between each terminal and its MDA server. Thus, the terminal 20 is always 
able to obtain the address of the MDA server 28, which is the MDA server designed to serve the terminal 20. For 

15 example, the terminal 20c coupled through an access point 42 to an ISP 44 can retrieve the internet address of the 
MDA server 28 from the global address server 36, provided that the MDA server 28 is the MDA server designated to 
serve the terminal 20c and that the terminal 20c is authenticated by the MDA server 28 as an authorized user of the 
services. 

[0028] Referring now to Fig 2, the MDA server 28 includes a support server 46, an application server 48, a network 
20 application server 50, and a directory server 52. It will be apparent to those skilled in the art that the referenced con- 
nections do not depict the physical connections between the logical elements; the emphasis is merely on the logical 
connections. The support server 46 provides services oriented towards enabling and supporting the services provided 
to the terminal 20. The support server 46 includes an upgrade service unit 54, a login services unit 56, a profile services 
unit 58, an advertisement services unit 60, an administrative services unit 62, a defined services unit 64, and a directory 
25 client unit 66. 

[0029] The upgrade services unit 54 is a specific means for controlled software upgrade of the software for the 
support server 48. Updates are transmitted from the global upgrade server 38 to the upgrade service unit 54. The login 
services unit 56 provides the means for authentication of the user and the terminal 20 that is being used to access the 
services based on information provided by the client unit 66. Additionally, the login services unit 56 is also responsible 

30 for log-off activities, such as private session termination. The profile services unit 58 provides a means for modifying 
a user's profile information, e.g. family and private information and preferences. The administration services unit 62 
provides a means for administration of the support server 46 and the application server 48. The advertisement services 
unit 60 provides a means for the MDA server 28 to tailor advertisements to the user and the terminal 20 according to 
the user's profile information. The defined services unit 64 is a classification of 'other services' containing items like 

35 bookmark management services, help services, log services, name management services, and general management 
services. The directory client unit 66 is coupled to the directory server 52 to provide client verification 
[0030] Referring now to Fig. 3, the terminal 20 includes a display 70, a user interface (Ul) framework 72, a browser 
74, a driver 76, and hardware 78. The user interface — which may also be referred to as a Man-Machine Interface 
(MMI)-can be logically divided into components (or constructs), such as buttons, groups of buttons, folders, folder 

40 items and the like. Each component may be constructed of a set of sub-components. 

[0031] In different description languages, such as HTML and the like, a user interface may be constructed of a set 
of tags. These tags may be grouped and the new group be represented as a new tag. This tag may be referred to as 
a component. Thus, a set of new tags may be in turn group to form a novel higher level component. 
[0032] In web applications, the components from which the user interface is constructed may unfolded and stored 

45 in the server before the application is started. 

[0033] Creating an user interface by using the novel higher level components of the present invention requires less 
code thereby making development of the user interface easier, faster and less error-prone. These new higher level 
components also make the resulting code is also more manageable by reducing the amount of lines needed to describe 
the user interface. 

50 [0034] Local specific tags and text may be hidden in the components making localization easy. Additionally, the local 
settings may be changed in run-time. Therefore, web pages may be local in run-time; thereby, the language and other 
local setting can be easily changed. 

[0035] Referring again to Fig. 3, the driver 76 resides in the memory of the hardware 78 along with other data, such 
as the internet address of the global address server 36 and software, such as the browser 74. As the terminal 20 is 
55 turned on, the driver 76 retrieves data relating to the internet address of the global address server 36. In the preferred 
embodiment, the driver 76 is EPOC6, which is an operating system software that handles hardware related functions 
in the terminal as well as offer a functioning environment to the application layer programs. Once the terminal 20 is 
power on, it is coupled to the access point 22 and the ISP 24. Thus, the terminal 20 is able to obtain its own internet 
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address. 

[0036] Using the internet address of the global address server 36, the terminal 20 is coupled to the global address 
server 36 and sends a request in order to obtain the internet address of the MDA server 28. Once the terminal 20 has 
the internet address of its MDA server 20, it is then coupled to the MDA server 28. The MDA server 28 authenticates, 

5 using the unique identity of the hardware 78 of the terminal 20, that the terminal 20 has family level access privileges. 
Accordingly, the terminal 20 is authenticated and logged onto the MDA server 28 to begin a family session at a family 
level. Thus, the user can now access services or retrieve information from the MDA server 28 or the Internet 26. In 
order for the user to initiate a private session and retrieve private information, the user must use the terminal 20 and 
provide further authentication to the MDA server 28 to gain access at the private level. It will be apparent to those 

10 skilled in the art that at either the family level or the private level, the user is able to the retrieve information related to 
the family of users as well as browse the Internet 26 to retrieve information. 

[0037] The browser 74 is a typical browser and includes such features as HyperText Transfer Protocol (HTTP), JAVA 
script, and cascade style sheet capability. As with typical Personal Computers (PCs), the browser 74 helps the user 
navigate through and retrieve information from the Internet once the user is connected to the ISP 24 through the 

15 terminal 20. The user utilizes the terminal 20 to connect to both the ISP 24 and the MDA server 28 using authentication 
protocol as discussed in detail herein. The terminal 20 is the primary means of access by the user to the MDA server 
28 and the related services and applications. However, the user can also access the ISP 24 and the MDA server 28 
using the terminal 21 or non-mobile terminal using appropriate family level authentication initiated manually. 
[0038] In order to retrieve information or request services from the MDA server 28 or the Internet 26, the user provides 

20 input through the Ul framework 72. The user can provide input using a virtual keyboard displayed on the display 70. 
Even though the virtual keyboard is used as the user retrieves information from the Internet 26, such as a web page, 
the user can receive the information at the display 70 of the terminal 20 in a full screen format. Full screen format is 
available because the Ul framework 72 disappears when the user types a Universal Resource Locator (URL) or follows 
a hyperlink while navigating the Internet 26. In order to return to the Ul framework 72, the user presses a button 80 

25 and the virtual keyboard as well as the header and footer related to the services are presented again. Additionally, 
once the user presses the button 80 the web page, which was a full screen displayed prior to pressing the button 80, 
is reduced to a thumbnail view and positioned in the display 70, such as in the bottom left corner of the footer. Conse- 
quently, the user has a shortcut to quickly access the web page that was previously visited or to save that web page 
as a bookmark. 

30 [0039] In a preferred embodiment of the present invention, content and layout are separated. The content is XML or 
other similar mark-up language, which is usually dynamically generated by different services. Screen layouts are de- 
fined in extensible Style Language (XSL) or other similar style language. Additionally, XSL layouts are composed of 
components, which are sets of lower- level tags. 

[0040] User views are created dynamically by putting together the XML and the XSL. The XSL data is also constructed 
35 dynamically. Higher level component tags are unfolded in runtime. The unfolded XSL files are cached in memory in 
Java Virtual Machine's internal object form for fast response times. 

[0041] Fig. 4 is an illustration of the component model in accordance with an embodiment of the present invention. 
View 100 may contain a plurality (1 to n : with n being an integer) of possible components. The Ul component 110 is 
used in at least one view, but it can be used in any number of views (1 to n). Furthermore, the same component may 
40 be inside many components or none (thus, 0 to n). 

[0042] There are three types of components which may be used in XSL templates. The following tag names are 
used for these types: 

COMPONENTS_COMP 
45 COMPONENTSJ.OCAL 
COMPONENTS_SCRIPT 

[0043] COMPONENTS_COMP may contain any set of tags, 

COMPONENTSJ_OCAL may be used for localization. COMPONENTS_LOCAL may contain basically any tags which 
50 need to be localized, but mostly COMPONENTS_LOCAL contains text strings. COMPONENTS_SCRIPT is a fragment 
of script language, e.g. JavaScript and the like. 

[0044] This invention has been described relative to specific embodiments. The MDA environment in which the pre- 
ferred embodiment operates is used as an exemplar only. The names of the tags are for use for the MDA terminal. 
The software examples have been written in Finland and thus the spelling of certain words may be different. For 
55 example, LOCALE is spelled with an E instead of LOCAL. Modifications that become apparent to persons of ordinary 
skill in the art only after reading this document are deemed within the spirit and scope of the invention. 
[0045] In the preferred embodiment of the present invention, the following tag names are used for these types: 
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MDA_COMPONENT 

MDA_LOCALE 

MDA_SCRIPT 

5 [0046] As mention above but repeated with the preferred embodiment names. MDA_COMPONENT may contain 
any set of tags, MDA_LOCALE may be used for localization. MDA_LOCALE may contain basically any tags which 
need to be localized, but mostly MDA_LOCALE contains text strings. MDA_SCRIPT is a fragment of script language, 
e.g. JavaScript and the like. 

[0047] Fig. 5 is an illustration of the page generation process. Pages are generated so that the original XSL-template 
10 (with components included) 120 goes through three conversions 130, 140, and 150. in the first conversion 130, all 
components of type M D A_CO M PO N ENT are unfolded using instructions which are given byMDA_COMPONENT_XSL 
125. First conversion 130 results in converted XSL-template-1 133. The second conversion 140 unfolds all 
MDA_LOCALE components using instruction provided by MDA_LOCALE 135. Second conversion 140 results in con- 
verted XSL-template-2 143. A third conversion 150 unfolds MDA_SCRIPT components using instructions provided by 
15 MDA_SCRIPT_XSL 145. Third conversion 150 results in final XSL template 153 , The above described process is 
referred to as XSL generation and results, as stated above, final XSL template 153, which is cached into memory of 
terminal 20. 

[0048] Final template 1 53 may then be combined with the XML data 1 55 returned by the services which are shown 

in figs. 1 and 2 and described in co-pending United States Patent Application Serial Number filed 

20 on , entitled NETWORK WITH MOBILE TERMINALS HAVING WIRELESS ACCESS TO THE IN- 
TERNET AND METHOD FOR DOING SAME and herein incorporated by reference. A last conversion 160 takes the 
XML data 155 which may be instructions and combines it with the final template 153 which results in instructions to 
create a final user view in the case of our example — HTML component. 

[0049] Components of type MDA_COMPONENT may contain other components. However, there must not be any 
25 unending recursion. Components of type MDA_COMPONENT are processed recursively as is shown in fig. 4. The 
instructions provided by MDA_COMPONENT_XSL are applied to all components of type MDA_COM PON ENT until all 
such components are unfolded. There is no need to process the components of type MDA_LOCALE or MDA__SCRIPT 
recursively because they can never contain other component tags. 

[0050] In run time environment, there is only one file for the definitions of components of type MDA_COMPONENT. 
30 For the components of type MDA_LOCAL and MDA_SCRIPT there is one file of each supported language. Fig. 6 
shows the localized component specifications. 

[0051] Referring to Fig. 6, There is one COMPONENT type file MDA_COM PON ENT_XSL. However, there may be 
one LOCALE type 210 for each language. In this example, MDA_LOCALE_XSL_EN_en for English 213, 
MDAJ-OCALE_XSL_US_en for Standard American English 215, and MDAJ_OCALE_XSL_FI_en for FINNISH 217. 
35 There can also be multiple SCRIPT type 220 files. For example, MDA_ SCRIPT_XSL_EN_en for English 223, MDA_ 
SCRlPT_XSL_US_en for Standard American English 225, and MDA_ SCRIPT_XSL_FI_en for Finnish 227. 
[0052] The following are example of code to build views using XSL and XML, other style and mark-up languages 
and modifications may be used without departing from the spirit and scope of the invention. 

40 A first example: 

[0053] In this first example an HTML-based Ul-layout (file UI_EXAMPLE) contains one component of type 
MDA_COMPONENT, and two components called MDA_LOCALE. The definitions of the components are given in XSL- 
files called COM PON ENTS.COM P and CO M PO N ENTS_LOC ALE . 

45 [0054] When component definitions given in COMPONENTS_COMP are applied to file ULEXAMPLE, the compo- 
nents of type MDA_COMPONENT are replaced with the sets of tags specified in file CO MPONENTS.COM P. In this 
first example, there is just one component called "forml". The resulting file is called CONVEFTTEDJJLEXAMPLE. 
[0055] CONVERTED_ULEXAMPLE contains components of type MDAJ-OCALE. When COM PON ENTSJ_OCALE 
is applied to CONVERTEDJJI_EXAMPLE, the components of type MDA.LOCALE are replaced with texts and tags 

so given in file COMPONENTS_LOCALE. The resulting file is called 
FINAL_RESULT_ULEXAMPLE.The files are shown below: 



55 
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Ul EXAMPLE 



<HTML> 
<HEAD> 

<TITLE><MDA_LOCALE TEXT="FORM_TESr'/></TITLE> 
</HEAD> 



<BODY BGCOLOR="#FFFFFF"> 
<H2><MDA_L0CALE TEXT="FORM_TEST7></H2> 
<MDA_COMPONENT TYPE="form1" NAME= ,, my_form7> 

</BODY> 
</HTML> 



COMPONENTS COMP 



<?xml version="1.0"?> 
<?xml version-' 1.0"?> 
<?xml-stylesheet type="text/xml"?> 

<xsl:stylesheet version="1 .0" xmlns:xsl= ,, http://www.w3.org/1999/XSLyTransform" 
<xsl:output encoding="ISO-8859-17> 

<xsl:templatematch="MDA_COMPONENT'> 
<xsl:choose> 
<xsl:when test="@TYPE= , form1 , "> 

<FORM> 

<xsl:attribute name="name"> 

<xsl:value-of select="@NAME7> 
</xsl:attribute> 
<TABLE> 

<TR> 

<TD><MDA_LOCALE TEXT="FIRST_NAME7></TD> 
<TD><INPUT type="text" name="date_field" size="357></TD> 

<fTR> 

<TR> 



EP1 168 162 A2 



<TD><MDA_LOCALE TEXT="LAST_NAME'7></TD> 
<TD><INPUT type="text" name="time_field" size="35"/></TD> 

<fTR> 

<TR> 

<TD><MDA_LOCALE TEXT="COMMIT_BUTTON"/></TD> 
<TD><MDA_LOCALE TEXT="CANCEL_BUTT0N , 7></TD> 
<fTR> 
</TABLE> 
</FORM> 

</xsl:when> 
</xsl:choose> 
</xsl:template> 

<xsl:template match="*|@*|comment()|processing-instruction()|text()"> 
<xsl:copy> 

<xsl:apply-templates select = "*|@*|comment()|processing-instruction()|text()7> 
</xsl:copy> 
</xsl:template> 

</xsl:stylesheet> 



COMPONENTS_LOCALE 

<?xml version="1.0"?> 

<xsl:stylesheet version="i .0" xmlns:xsl="http://www.w3.org/1 999/XSL/Transform"> 

<xsl:output encoding="ISO-8859-1 "/> 

<xsl:templatematch="MDA_LOCALE"> 
<xsl:choose> 

<xsl:when test="@TEXT='FIRST_NAME'">First name:</xsl:when> 
<xsl:when test="@TEXT='LAST_NAME'">Last name:</xsl:when> 
<xsl:when test="@TEXT='FORM_TEST , ">Form test</xsl:when> 
<xsl:whentest="@TEXT= , COMMIT_BUTTON , "> 
<INPUTtype="button" name="submit_button" value="Submit" 
onClick= ,, submit()7> 
</xsl:when> 

<xsl:whentest="@TEXT= , CANCEL_BUTTON'"> 
<INPUTtype="button" name="cancel_button" value="Cancel" 
onClick="cancel()7> 
</xsl:when> 
</xsl:choose> 
</xsl:template> 
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<xsl:template match="*|@*|comment()|processing-instruction()|text()"> 
<xsl:copy> 

<xsl:apply-templates select = "*|@*|comment()|processing-instruction()|text()"/> 
</xsl:copy> 
</xsl:template> 

</xsl:stylesheet> 



CONVERTED_UI_EXAMPLE 

<HTML> 
<HEAD> 

<TITLE><MDA_LOCALE TEXT="FORM_TEST'x/MDA_LOCALE></TITLE> 
</HEAD> 

<BODY BGCOLOR="#FFFFFF"> 
<H2><MDA_LOCALETEXT="FORM_TEST"></MDA_LOCALE></H2> 
<FORM name="my_form"> 
<TABLE> 
<TR> 

<TD><MDA_LOCALE TEXT="FIRST_NAME"></MDA_LOCALE></TD> 
<TD><INPUT size="35" name="date_field" type="text n /></TD> 

<fTR> 

<TR> 

<TD><MDA_LOCALE TEXT="LAST_NAME"></MDA_LOCALE></TD> 
<TD><INPUT size="35" name="time_field" type="text7><n"D> 

<fTR> 

<TR> 

<TD><MDA_LOCALE 
TEXT="COMMIT_BUTTON"></MDA_LOCALE></TD> 

<TD><MDA_LOCALE 
TEXT="CANCEL_BUTTON"x/MDA_LOCALE></TD> 
<fTR> 
</TABLE> 
</FORM> 
</BODY> 
</HTML> 



FINAL_RESULT_UI_EXAMPLE 

<HTML> 
<HEAD> 

<TITLE>Form test</TITLE> 
</HEAD> 
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<BODY BGCOLOR="#FFFFFF"> 
<H2>Form test</H2> 
<FORM name="my_form"> 
<TABLE> 
<TR> 

<TD>First name:</TD> 

<TD><INPUT size="35" name="date_field" type="text"><nT» 
</TR> 
<TR> 

<TD>Last name:</TD> 

<TD><INPUT size="35" name="time_field" type="text"><fi"D> 
</TR> 
<TR> 

<TD><INPUT onClick="submit()" value="Submit" name="submit_button" 

type="button"></TD> 
<TD><INPUT onClick="cancel()" value="Cancel" name="cancel_button" 

type="button"></TD> 

<fTR> 
</TABLE> 
</FORM> 
</BODY> 
</HTML> 

[0056] As with any style sheet or mark-up language, all XSL-files should tell the XML version and type of desired 
output. In the example of an embodiment of the present invention, this may be accomplished by using the following 
two lines: 



<?xml version='1.0"?> 
<?xml-stylesheettype="text/xml"?> 



[0057] The XSL definition has a root element xsl:stylesheet with attributes version and xmlns:xsl. An example of 
declaring XML namespace for an embodiment of the current invention is as follows: 



<xsl:stylesheet version="1 .0" xmlns:xsl= http://vvww.w3.orQ/1999/XSLyTransform > 

[0058] An advantage of the present application is that the language may be changed locally at run-time. Therefore, 
a second example is provided which shows the use of the present invention using Finnish language as the example text. 
[0059] In order to support western and Scandinavian character sets, the output coding must be set to ISO-8859-1 , 

e.g.: 

<xsl:output encoding="ISO-8859-1"/> 
[0060] Thus, XSL-files may be of the form: 
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<?xml version= M 1.0?> 
<?xml-stylesheet type= n text/xml M ?> 

<xsl:stylesheet version="1 .0" xmins:xsl="http//wvw.w3.org/1999/xsl/Transform ,, > 
<xsl:ouput encoding= M ISO-8859-1 7> 

<! — all XSL-definitions here-> 

</xsl:stylesheet> 

The XML files are of the form: 
<?xml version="1 .0"?> 
<?xml-stylesheet type="text/xmr?> 

<!— all XML-data here~> 

[0061] The following is an example of implementation of XSL templates. In an embodiment of the present invention, 
Finnish component versions are used. Thus, the component specifications are given in files: 

MDA_COMPONENT_XSL_FIJi. 
MDA_LOCALE_XSL_FI_fi, and 
MDA_SCRIPT_XSL_FI_fi. 

[0062] These files are all actually XSL files, which tell the processor to copy all the content from the input stream to 
the output stream, and replace some tags with something else. These are called component specification files. 
[0063] For example, if there is to be no change to any component tags, all the component specification files may 
look like this: 
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<?xml version="1.0"?> 
<?xml-stylesheet type= , 1ext/xml"?> 

<xsl:stylesheet version= M 1.0" xmlns:xsl= M http://www.w3.org/199/XSLyTransform "> 
<xsl:output encoding="ISO-8859-1 "/> 

<xsl:template match= *l@*lcommentniproces$ina-instruction()ltextO > 
<xsl:copy> 

<xsl:apply-templates select = *|@*|commentOlprocessina- 
instructionOltext() /> 
</xsl:copy> 
</xsl:template> 



</xsl:stylesheet> 

Example Listing 1 : Empty component specification file 

[0064] This component specification file simply orders the processor to copy all the input to the output as it is. 
[0065] Let us use the following XSL template as an example in the following chapters. 

<?xml version="1.0"?> 
<?xml-stylesheet type="text/xml"?> 

<xsl:stylesheet version="1.0" xmlns:xsl=' , http://www.w3.org/199/XSI7Transform ,, > 
<xsl:output encoding="ISO-8859-17> 
<xsl:template match= M CLOCK" > 
<HTML> 
<HEAD> 
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<TITLE><MDA_LOCALE TEST="KELLO"/></TITLE> 
<SCRIPT LANGUAGE="JavaScript"> 

<MDA_SCRIPT TYPE="clockscript" REFERS="clock17> 
</SCRIPT> 
<HEAD> 

<BODY BGCOLOR="#FFFFFF"> 
<H2><MDA_L0CALE TEXT="KELL07></H2> 

<MDA_COMPONENT TYPE="clock" NAME="clock17> 
<xsl:apply-templates/> 
</BODY> 
</HTML> 
</xsl:template> 
</xsl:stylesheet> 

Example Listing 2: XSL template 120. 

[0066] The example file of our preferred embodiment contains four component tags: 

<MDA_LOCALE TEXT="KELL07>, 
<MDA_SCRIPT TYPE="clockscript" REFERS="clock17>, 
<MDA_LOCALE TEXT="KELLO"/> , and 
<MDA_COMPONENT TYPE="clock" NAME="clockr7>, 

X5L COMPONENTS 

[0067] Referring again to Fig. 5, in first conversion 1 30 , if a match to the parameter "type" is found from the component 
specification file MDA_COMPONENT_XSL 125, then all component tags of type MDA_COM PON ENT are replaced 
with a specified set of tags. If no match to the parameter "type" is found from the component specification file 
MDA_COMPONENT_XSL 125, then the MDA_COMPONENT tag is discarded. 
[0068] An example component specification file which processes 
MDA_COMPONENT is shown below. 
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<?xml version-' 1 .0"?> 
<?xml-stylesheettype="text/xml"?> 

<xsl:stylesheet version="1.0" xmlns:xsl=" http://www.w3.orq/199/XSL/Transform '': 
<xsl:output encoding="ISO-8859-17> 

<xsl:template match= "MDA COMPONENT'^ 
<xsl:choose> 

<xsl:when test="@TYPE='clock'"> 

<FORM> 
<xsl:attribute name-'name". 

<xsl:value-of select="@NAME"/> 
</xsl:attribute> 
<TABLE> 
<TR BGCOLOR="DDEEAA"> 
<TD>MDA_LOCALE TEXT="TANAAN_0 N"/> ,fTD> 
<TD><INPUT type="text" name="date_field" size = "35" value = 
/></TD> 

<H"R> 
<TR> 

<TD>MDA_LOCALE TEXT="KELLO_ON_NYT":<TD> 
<TD><INPUT type="button" name=time_field" size = "35" value 
/></TD> 

<H"R> 
<TR> 

<TD><MDA_LOCALE TEXT="FORM_FIELD1'7></TD> 
<TD>< MDA_LOCALE TEXT="FORM_FIELD27><fl"D> 

</TR> 
</TABLE> 
</FORM> 
</xsl:when> 
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</xsl:choose> 
</xsl:template> 

<xsl:template match= *l@|commentf)|processina-instructionOltextO > 
<xsl:copy> 

<xsl:apply-templates select = *l@*lcommentO|processinq- 
instructionOltextfV > 

</xsl:copy> 
</xsl:template> 
</xsl:stylesheet> 

Listing 3: Component specification file tor MDA_COMPONENT tags M DA_C O M PONE NT_XS L 125. 

[0069] The component specif ication file MDA_.COM PON ENT_XSL 125 only replaces the M DA_COM PON ENT tags 
having "clock" as a value of their "type" parameters. Such tags are replaced with HTML Form specification. In the 
example described in accordance to an embodiment of the current invention, the tag <MDA_COM PON ENT 
TYPE="clock" NAME="clock17> is replaced with a form. 

[0070] After first conversion 130, the XSL template 120 (example listing 2), is now converted XSL-template 133 and 
looks like this: 

<?xml version="1.0"?> 
<?xml-sty!esheet type="text/xml"?> 
<xsl:stylesheet xmlns:xsl=' Mp://www^ 
<xsl:output encoding- 'ISO-8859-17> 

<xsl:template match="CLOCK"> 

<HTML> 
<HEAD> 

<TITLE><MDA_LOCALE TEXT= M KELL07></TITLE> 

<SCRIPT LANGUAGE= M JavaScript n > 

<MDA_SCRIPT TYPE="clockscript M REFERS="clock17> 
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<SCRIPT> 
</HEAD> 

<BODY BGCOLOR="#FFFFFF"> 
<H2> 

<MDA_LOCALE TEXT="KELLO'7></H2> 
<FORM name="clock1"> 
<TABLE> 
<TR BGCOLOR="DDEEAA"> 
<TD>M DA_LOCALE TEXT- TAN AAN_0 N"/> ,/TD> 
<TD><INPUT type="text" name="date_field" size = "35" value = " " 
/><fTD> 

<rm> 

<TR> 

<TD> M DA_LOCALE TEXT="KELLO_ON_NYT':<TD> 
<TD><INPUT type="button" name=time_field" size = "35" value = " " 
/></TD> 

</TR> 
<TR> 

<TD><MDA_LOCALE TEXT="F0RM_FIELD17></TD> 
<TD>< MDAJ.OCALE TEXT="FORM_FIELD27></TD> 

</TR> 
</TABLE> 
</FORM> 

</xsl:apply-templates> 
</BODY> 
</HTML> 
</xsl:template> 

</xsl:stylesheet> 

Listing 4 : XSL template 133 after the first conversion 130. 
XSL LOCALES 

[0071] Referring once again to Fig. 5, in second conversion 140, all the component tags of type MDAJ.OCALE are 
replaced with given text. If a match to the parameter "text" is found from the component specification file 
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MDA_LOCALE_XSL 135, then all component tags of type MDA_LOCALE are replaced with a specified set of tags. If 
no match to the parameter "text" is found from the component specification file MDA_ LOCALE_XSL 135, then the 
MDA_LOCALE tag is discarded. 

[0072] Component specification file MDA_LOCALE_XSL 1 35 as described below replaces the MDA_LOCALE tags 
with localized texts. 

<?xml version= n 1 .0"?> 
<?xml-stylesheet type= M text/xmi M ?> 

<xsi:stylesheet version="1.0 M xmlns:xsl= ,, http://wAW.w3.orq/199/XSUTransform ' , > 
<xsl:output encoding= N ISO-8859-17> 
<xsl:template match=MDA_LOCALE> 
<xsl:choose> 

<xsl:when test= M @TEXT=TANAAN_ON M, >T<AA/>n<AA/><AA/>n on</xsl:when> 
<xsl:when test= n @TEXT= , KELLO_ON_NYT ,M >Kello on nyt</xsl:when> 
<xsl:when test= ,, @TEXT= , KELLO ,,, >Kello</xsl:when> 
<xsl:when test= M @TEXT= , PALVELULISTA m >Palvelut</xsl:when> 
<xsl:when test= M @TEXT= , JONKUN_KOTISIVU ,n >n Kotisivu</xs!:when> 
<xsl:when test="@TEXT='LINKIT ,M >Parhaat www-sivut</xsl:when> 
<xsl:when test="@TEXT= , HAKEMISTON_SISALTO ,, >Hakemisto</xsl:when> 
<xsl:when test= H @TEXT= , FORM_FIELD1 ,H ><INPUT type="button" 

name="show_now M value="Aika" onClick="start()7> 
<xsl:when> 

<xsl:when test= ,, @TEXT= , FORM_FIELD2 ,H ><INPUT type= M button" 

name="clear_now" value- Tyhjenna" onClick="stop()7> 
<xsl:when> 
</xsl:choose> 
</xsl:template> 

<xsl;template match= *|®4comment(^ | processinq-instruction()|text0 > 
<xsl:copy> 

<xsl:apply-templates select = *|@*lcomment()|processing- 
instructionO|textO /> 

</xsl:copy> 
</xsl:template> 

</xsl:stylesheet> 
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Listing 5: The component specification file for MDA_ LOCALE tags 135. 

[0073] In the example of an implementation of an embodiment of the current invention, on the tag <MDA_LOCALE 
TEXT=TANAAN ON7> is replaced with Finnish text "Tanaan on", the tag <MDA_LOCALE TEXT="KELLO_ON_NYT7 
> is replaced with Finnish text "Kello on nyt", and the tag <MDA_LOCALE TEXT="KELL07> is replaced with Finnish 
text "Kello" and so forth. 

[0074] In second conversion 1 40, the component specification file 1 25 (example listing 5) is applied to XSL template 
133 (example listing 4) resulting in converted XSL template2 143. 

<?xml version="1 .0" encoding= M ISO-8859-1> 
<?xml-stylesheet type="text/xml"?> 

<xsl :stylesheet xmlns:xsl=" http://www.w^^ version="1.0"> 
<xsl:output encoding="ISO-8859-17> 

<xsl:template match="CLOCK n > 

<HTML> 
<HEAD> 

<TITLE>Kello</TITLE> 

<SCRIPT LANGUAGE="JavaScript"> 

<MDA_SCRIPT TYPE="clockscript H REFERS= M clock17> 

<SCRIPT> 
</HEAD> 
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<BODY BGCOLOR="#FFFFFF"> 
<H2>Kello</H2> 
<FORM name="clock1"> 
<TABLE> 
<TR BGCOLOR="DDEEAA"> 
<TD> Tanaan on:</TD> 

<TD><INPUT value=" " size = "35" name="date_field" type= 
"text'7></TD> 

<fTR> 
<TR> 

<TD>Kello on nyt:<TD> 

<TD><INPUT value=" " size="35" name=time_field" type = " " l><fTD> 
</TR> 
<TR> 

<TD><INPUT onClick="start() value="Aika" name="show_now" 

type="button"/></TD> 
<TD><INPUT onClick="stop() value=" Tyhjenna " name="clear_now" 
type="button"/></TD> 
TD> 
</TABLE> 
</FORM> 

</xsl:apply-templates> 
</BODY> 
</HTML> 
</xsl:template> 

</xsl:stylesheet> 

Listing 6: XSL template 143 after second conversion 140. 
XSL SCRIPTS 

[0075] Referring yet again to Fig. 5, in third conversion 150, if a match to the parameter "type" is found from the 
component specification file MDA_SCRIPT_XSL 145, then all component tags of type MDAJ.OCALE are replaced 
with a specified set of tags. If no match to the parameter "type" is found from the component specification file MDA_ 
SCRIPT.XSL 145, then the MDA_SCRIPTtag is discarded. 

[0076] Component specification file MDA_SCRIPT_XSL 145 as described below replaces the MDA_SCRIPT tags 
with script code. 
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<?xml version="1 .O n ?> 
<?xml-stylesheet type= H text/xml"?> 

<xsl:stylesheet version="!.0" xmlns:xsl=" http://www.w3.org/!99/XSLyTransform ,t > 
<xsl:outputencoding="ISO-8859-17> 
<xsl:template match=MDA_SCRIPT> 
<xsl:choose> 

<xsl:when test^TYPEs^lockscript"^ 
<xsl:text disable-output-escaping="yes"> 

<xsltext disable-output-escaping="yes"> 
&lt;!— 
&#10; 

var showjime = false; 
var timelD = null 

&#10; 
function stop(){ 
if(show_time){ 
clearTimeout(timerlD); 

document </xsi:text><xsl:value-of select-'fgREFERS'Vxxsktext 
disabIe-output-escaping="yes"> datejield.value = " ^ 
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document.</xsl:text><xsl:value-of 
select="@REFERS7><xsl:text disable-output- 
escaping-'yes'^timejiled. value = " "; 

1 

show time = false; 
1 

&#10; 

function start(form) { 
var today = new DateQ; 
var time_display_value = today.getHours(); 

if(today.getMinutes() &lt; 10) { 

time_display_value+=:0" + today.getMinutesQ 
} 

else{ 

time_display_value+=": + today.getMinutes(); 
} 

if (today. getSeconds () &lt; 10) { 

time_display_value+=:0 M + today.getSeconds() 

} 

else{ 

time_display_value+=": + today.getSeconds (); 
} 

date_display_value+=":" + today.getDate() + "." + (today.getMonth() + 
1) + n . n + (today.getYear() + 1900); 

document. </xls:text><xsl:value-of se!ect="@REFERS7><xsl:text 
disable_output-escaping= M yes H >.time_filed.value = time_display_value; 

document.</xls:text><xsl:value-of select= M <gREFERS7><xsl:text 
disable_output-escaping= M yes M >.date_filed.value = date_display_value; 

timerlD = setTimeoutfstartOMOO); 

show_time = true; 

} 
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— &gt; 
</xsl:text> 
<xsl:text> 
</xsl:when> 

<xsl;choose> 
</xsl:template> 

<xsl:tem plate match= *[@|commentO|processinq-instruction()|textO > 
<xsl:copy> 

<xsl:apply-templates select = *|@* | commentO|processinq- 
instructionO|textO /> 

</xsl:copy> 
</xsl:template> 

</xsl:stylesheet> 

Listing 7: The component specification file 145 for MDA_SCRIPT tags. 

[0077] In the example used of an implementation of an embodiment of the current invention, the tag <MDA_SCRIPT 
TEXT="clockscript" REFERS="clock1/> is replaced with JavaScript code. 

[0078] MDA_SCRIPT components must put all the script code inside <xsl;text disabIe-output-escaping="yes"> begin 
tag and </text> end tag, as can be seen from the example. The script specification must begin with: 

<xsl:text disable-output-escaping="yes"> 

followed by: 

<xsl:text disable-output-escaping= H yes M > 
&lt;!— 

[0079] The scripft specification must end with: 

</text> 

followed by: 
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-&gt; 
</xsl:text> 

[0080] This inverted texts will result in correct HTML comment tags: "<! — " and "-->". 

[0081] In third conversion 1 50, the component specification file MDA_SCRIPT_XSL 145 (example listing 7) is applied 
to XSL template 143 (example listing 6). Conversion 150 results in XSL template 153. 

10 

<?xml version="1.0" encoding="ISO-8859-1"?.?> 
<?xml-stylesheettype="text/xml"?> 
15 <xsl:stylesheet xmlns:xsl=' 'http://www.w3.ora/199/XSI-/Transform " version="1 .0"> 

<xsl:outputencoding="ISO-8859-1"/> 
<xsl.template match="CLOCK"> 
20 <HTML> 



<HEAD> 

<TITLE>Kello</TITLE> 

<SCRIPT LANGUAGE="JavaScript"> 



<xsl:text disable-output-escaping="yes"> 
<!- 

var showjime = false; 
vartimelD = null 

40 


 

function stop(){ 
if (showJime){ 
clearTimeout(timerlD); 
document.clockl .date_field.value =" 
document.clock1.time_field.value = " "; 



55 
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} 

showjime = false 

} 


 

function start(form) { 
var today = new Date(); 
var time_display_value = today.getHours(); 

if (today. get M in utes() < 10) { 

time_display_value+=:0" + today.getMinutes() 
} 

else{ 

time_display_value+=": + today.getMinutes(); 
} 

if (today. getSeconds () < 10) { 
time_display_value+=:0" + today.getSeconds() 
} 

else{ 

time_display_value+=": + today.getSeconds (); 
} 

date_display_value+=":" + today.getDate() + "." + (today .getMonth() 
1) + "." + (today.getYear() + 1900); 
documentclockl.timejiled.value = time_display_value; 
document.clock1.date_filed.value = date_display_value; 
timerlD = setTimeout("start()",100); 
showjime = true; 
} 

-> 
</xsl:text> 

<SCRIPT> 
</HEAD> 
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<BODY BGCOLOR="#FFFFFF"> 
<H2>Kello</H2> 
<FORM name="clock1"> 
<TABLE> 

<TR BGCOLOR="DDEEAA"> 
<TD> Tanaan on:</TD> 

<TD><INPUT value=" " size = "35" name="date_field" type= 
"text'7></TD> 

</TR> 
<TR> 

<TD>Kello on nyt:</TD> 

<TD><INPUT value=" " size="35" name=time_field" type = " 
"/></TD> 

</TR> 
<TR> 

<TD><INPUT onClick="start() value="Aika" 

name="show_now" type="button"/></TD> 
<TD><INPUT onClick="stop() value=" Tyhjenna " 
name="clear_now" type="button"/></TD> 
</TR> 
</TABLE> 
</FORM> 

</xsl:apply-templates> 
</BODY> 
</HTML> 
</xsl:template> 
</xsl:stylesheet> 

Example Listing 8: XSL template 153 after third conversion 150. 

[0082] Thus, we have final XSL template 153 (example list 8). When applying it to XML data file 155 (example list 
9) we get the HTML page with a simple clock implemented in JavaScript (example listing 10). 

<?xml version="1.0"?> 
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<?xml-stylesheet type= ,, text/xml"?> 

<CLOCK> 

</CLOCK> 

Example Listing 9: XML data 155. 
[0083] 

<HTML> 
<HEAD> 

<TITLE>Kello</TITLE> 

<SCRIPT LANGUAGE= M JavaScript"> 

<!- 

var show_time = false; 
vartimelD = null 

function stop(){ 
if (show_time){ 
clearTimeout(timerlD); 
document.clockl .datejield.value =" "; 
document.clockl .timejield.value = " "; 

} 

show_time = false 

} 

function start(form) { 
var today = new Date(); 
var time_display_value = today.getHours(); 

if (today.getMinutes() < 10) { 
time_display_value+=:0" + today. getMinutesO 

} 

else{ 
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time_display_value+=": + today.getMinutes(); 

} 

if (today. getSeconds () < 10) { 
time_display_value+=:0" + today.getSeconds() 

} 

else{ 

time_display_value+=": + today.getSeconds (); 

} 

date_display_value+=":" + today.getDate() + "." + (today.getMonth() + 1) + "." + 

(today.getYear() + 1900); 
document. clock1.time_filed. value = time_display_value; 
document, clock! .datejiled.value = date_disp!ay_value; 
timerlD = setTimeout("start()",100); 
show_time = true; 
} 

— > 

<SCRIPT> 
</HEAD> 

<BODY BGCOLOR="#FFFFFF"> 
<H2>Kello</H2> 

<FORM name="clock1"> 
<TABLE> 
<TR BGCOLOR="DDEEAA"> 
<TD> Tanaan on:</TD> 

<TD><INPUT type= "text" name="date_field" size = "35" value=" "></TD> 
</TR> 
<TR> 

<TD>Kello on nyt:</TD> 

<TD>< INPUT type= "text" name="time_field ,, size = "35" value=" "><fi-D> 
</TR> 
<TR> 
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<TD><INPUT type= M button" name= ,, show_now" value="Aika M 

onClick= ,l start() u ><n'D> 
<TD><INPUT type="button" name= n clear_now" value='TyhjennS " 

onClick= M stop() n ></TD> 

</TR> 
</TABLE> 
</FORM> 
</BODY> 
15 </HTML> 

Example Listing 10 Final HTML component for user view 170. 

20 [0084] Function "start" is called when the user clicks button "aika (Finnish word for "time"). Start function updates 
the current date and time into the fields of an HTML form. A pointer to the form is sent to the start function as a parameter 
("form"). Start function sets the timer so that it is called again after one second. Thus, the time of the form field is 
updated again and again every second. 

[0085] Stop function is called when the user clicks button "Tyhjenna" (Finnish for "clear"). This function clears the 

25 form fields and clears the timer. 

[0086] This invention has been described relative to specific embodiments and is described with examples of code. 
The example functions are written according to JavaScript 1 .1 standard. However, one skilled in the art after reading 
the specifications can appreciated that any future version or like language may be substituted without departing from 
the spirit and scope of the invention. Furthermore, modifications that become apparent to persons of ordinary skill in 

30 the art only after reading this document are deemed within the spirit and scope of the invention. 
[0087] Applicant's use of the term "plurality" shall be defined as one or more. 
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1 . A method for generating a template for construction of a document user view comprising the steps of: 



converting a first template containing style information in compliance with a first set of instructions into a second 
template; 

converting said second template in compliance with a second set of instructions into a third template; and 
converting said third template in compliance with a third set of instructions into a fourth template storing said 
fourth template into memory. 



2. The method of claim 2 further comprising the step of: 

45 

applying said fourth template to data in a first language and converting 
said data in a first language into data of a second language. 

3. A computer-readable memory for directing a computer to function in a particular manner when used by the com- 
50 puter, comprising: 



a first portion to direct the computer to convert a first template containing style information in compliance with 
a first set of instructions into a second template; 

a second portion to direct computer to convert said second template in compliance with a second set of in- 
structions into a third template ; 

a third portion to convert said third template in compliance with a third set of instructions into a fourth template; 
a fourth portion to direct computer to apply said fourth template to data in a first language and convert said 
data in a first language into data of a second language; and 
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a fifth portion to direct computer to store said data into memory. 

A computer data signal embodied in a carrier wave, comprising instructions for: 

converting a first template containing style information In compliance with a first set of instructions into a second 
template; 

converting said second template in compliance with a second set of instructions into a third template; 
converting said third template in compliance with a third set of instructions into a fourth template; and 
storing said fourth template into a memory. 

The computer data signal of claim 4 further comprising the instruction for: 

applying said fourth template to data in a first language and converting said data in a first language into data of a 
second language. 

A mobile communications device configured to operate according to a method as claimed in claim 1 . 

A computer program for use with data processing apparatus to perform a method as claimed in claim 1 . 

A computer program according to claim 7 and including code as set out in any one of Examples 1 to 9 of the 
description. 

A network configured to operate in accordance with the method claimed in claim 1 . 
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